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FIELD OF THE INVENTION 

.. to thf. field of bacterial antigens and 
... — n gene* . He - ^^^^^^ 

- - — Zr^I^^ ^r... >. rebates .o *e 
,5 stimulate an ...™ne response. M ^^^^ ^ 

.accinaUon o. n^am.alian ^■'-^=';=''^2ia and which show sequence 
poWpeP«esae.vea.o..a. Po.^.^^^^^^^^^^^ 

homology with an innmunogen.c polypeptide 

pneumoniae. 

20 

BACKGROUND OF THE INVENTION 

..peptides d.iyed .o. ^-j:^:z:z:zz 

,3 stin..ating Ptoduction o, ^^'^^Z^^l^'- '^^^^^ 
..ainst infection hy a Wide range o setoWP P ^^^^^^ ^^^^^^ 

bacteria, including S, pneun,on.e. Furtive , 

antibodies against such polypeptides usetu " ^ 

i„.une therapy with respect to diagnosing and treating such pn 



30 infections. 



PCTAJSOO/23417 

WO 01/14421 

— spe^es ^^^^^^^ - - °' 

— *^ " - .part of the group A streptococcal 
5 ..eases in humans are S P.O.- P 

bacteria, herein desranated GAS « „he flroup B 

p„».o™a« (reW to as "pneumococcus , and S. s ^^^^^^^ 

, TRS") The group A streptococci cause seno 
streptococc, or GBS ). T g ^ ^. 

meningitis. The group B streptococc, are ,„,ed States. 

.5 associated with iliness and death an.ong newborns 

, .here are no vaccines available for the prevention of 
: V tl o UP A and group B streptococci and presentiv 
diseases caused by the gro P ^^^^^ ^^^^ ^ ^^^,3 

available pneumococcal vaccnes are not 
,0 . age or in the eideriv due 1. therefore he 

,,,^.,.3tes that corn^ H ^^^^ ^ 

theagegroupsment,on.. 

,enus StapMo— are = " „ ,,,.,„„3 acguired 

are among the leading causes of nosocom staphylococcus 

— 1^^^^^^^ ^r traumatic in|urv. 

30 acute disease ,n pat,ents 0 ^^^^^ ^^^^^^ 

Infections caused by tnese 
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. infections and infections associated with indwelling 
osteomyelitis, wound infections c 

catheters. 

Oram Dositive bacterium that is a 
Streptococcus pneumomae is a gram positi 

p„eun,cn,a (Tuomanen, Ne 9 ^^^^ ^ 

,33.,. .3 pan o- -^^^^^^^^^^^^^ ^ .a. .v 

i„«a.ed hu.an «P'*''-;* ^^^^^^ ^ ^^nnsr (Cundel, e. a/., 

,0 binding to eukaryofc carbohydrates ,n pneumococcal 
M^™. Pa,., 17:361-374 ,.994... Converso . nva^ . 
.tactions .or bound bacteria nrav -"'^^ ^ia^ lis o cban^e 
•,„„an„.atorv .actors wbicb n,av activate »P'** J 
number and type o, receptors on tbeir ^"^^^ ^^"l^^^^^ 
„ il« (1995). Apparently, one such receptor, platelet 
,5 377:435-438 (1995,.^ PP ^^^,^,3 a very 

factor (PAR is engaged by the pn p„eumococci 
3bort period o. time l.inutes. .ron. the — « ^^^^'^^^^^ 
..bibit strongly enhanced adherence and ,nvas.n t,s^^^^^. C 
.captor analogs have been sho«n .0 --^' ^J^]^.^,,,,, 

^» ::::rrr::r:rr hi: sugg^ted as bemg 

involved in the pathogenicity of S. pneun,on^- 

» Which encodes a ^'^^ ^^^^^^^^ 2^^ ^ 

predicted molecular mass o, 91 ,538 Da ^^^^^.^ 
.proposed to be involved in metal b,nd,ng.. The 9e ^^^^^^^^ 

„. .hp 23 serotypes comprising the currem 
appears to be present the 23 yp „,th this 

— — r — - — 

30 protein, m the presence 
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■n. from an intraperitoneal challenge with a 
response which protects these mice from an .n p 

ornrci that would normally kill the m.ce. 
dose of virulent pneumococci tnai wo 

. I- .« thprp not only remains a need 

of S. pnewmon/ae but also from 

.acteria in order to utilize such po.ypept.des as vacc.nes 
protection against a wide variety of infectious organ.sms. 

BRIEF SUMMARY OF THE INVENTION 

•th the oresent invention, there is provided vaccines 
In accordance with the present 

pneumoniae, as well as vanants of sa.d po.yp 
15 of such polypeptides. 

• »i..n directed to novel genes, and the 

streptococci, as described herein, as well as spec.es 
Staphylococcus, especially S. aureus. 

* thP oresent invention is directed to 

' T:::: enlL .e..v, ae.ve. .o. ^ 

25 specific gene seguences, and prote,ns ^ 

polvpepfides ana pro.e,ns as 7^^^^„ anybodies with 

useful as vaccines and as a means to, enabling 
therapeutic and/o, prophylactic activity Isuch as would 
30 preparing products like CytoGam). 
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,n a further e.bodi.en,, the present invehtio n also relates to the 
preparln an. use c, .ra..ents o. the no.el ^'^^^^^ ^ 
3.. ...ents hem. — c In na..e ana ^s. 
preparation of vaccines against d>seases caused by P 
5 which such polypeptides, and fragments thereof, are denved. 



10 



BRIEF DESCRIPTION OF DRAWINGS 

ngures 1 shows the results of a Southern hlot of genonV,c DNA 

::s;:r:r:=^ 

encon^passlng the pneumococcal gene encod,ng Sp36^ T hy 

washes were carried out under low ^^-l--^:-^: hoth 
,0 Show hybridization hy the labeled probe to a S.^u^ 
,He fiar^HI and Pvu.l lanes and to two fragments .n the 

two strains of S. pyogenes. 

Figures 2 shows an alignment between the Sp36 amino acid 
„/»P strain N4 and the homologous sequences 
- sequence from S. ^^^^^^ to those of the 

from S. pyogenes and S. agaiacvati. 
polypeptide from S. pneumoniae are boxed. 

...e 3 shows the results Of a southern blot of ge^mlcD^^ 

30 S pyogenes. S. a.a/acr/aa, and S. pr,e— e probed w 
enclg - full length Sp3e homolog from S, PVO.-s. 
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„H cut under low stringency conditions. These 
.Vbridization was car^ un ^^^^ ^^^^^^ ^ 

.suits ---^^ ,ene in S. .a,ac,.e and 

probe, is capable ot deteciiny 

pneumococcus. 

^ nf « western blot using rabbit polyclonal 

Finiire 4 shows the results of a western ui « , ^ o 

Figure 4 sno ^^^^^^ ^^^^ 5 

— -""ir: r"— ■-"•»— 

the Sp36 homolog gene of group B streptococc. 

„ the histidine triad regions ^^^Z.. triad regions 

sequence for a GBS36 homolog (F.g. 5(c)) w 



underlined. 



DETAiLED DESCRIPTION OF THE INVEriTlON 

r, i. directed to novel polynucleotides and 
The present .nvanfon ,s d,re ted ^^^^^^ 

...peptides derived ^ ^ 

,3 -------7;";;3 t .OBS,. and S. sureus. 

especially S. pyogenes (GAb), 

respectively. 

t;on •.<; directed to polynucleotides derived 
Further the present invention is directeo i h > 
Further, tn p u>k arP at least partially homologous to 

30 from gram positive bacteria and which are at 
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M I q ADDlication Serial No. 60/i i J,uto/- 
Sp36 gene of S. pneumoniae (U.S. Appiicaii 

• oic^ Hirected to polynucleotides, and 
The oresent invention is also directeo xo w y 

po,Vpeptides are encoded by the po.ynudeotides d,sc,osed herein. 

The present invention aiso relates to such poiynuCeo^des and 
polypeptides in enriched, preferably isolated, or even purified, fom,. 

accordance with the present invention, the tern, -DNA 

.el " refers to a DNA polymer, in the torn, of a separate fragment or 
segment refers to a ^^.^^ 

as a component of a larger uim 

. • . t.H at least once in substantially pure form, i.e., 

of an open reading frarr^e uninterrupted by interna 
of an open a nresent in eukaryotic genes. 

-r. :; r — ™ *• - — - - - 

Sequences or n interfere with manipulation or 

open reading frame, where they do not interfere 

expression of the coding regions. 
, The nucleic acids and polypeptide expression P--^-^^^ 

J ^r^Air^r <;iirh Doypeptides, may oe m 

,.es its natural concentration (for example), advantageously 0.01 /o by 
times Its naxu ^ n i oa bv weight. Enriched preparations 

weight, preferably at least about 0.1 /o by we.gn 
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1% 5%, 10%, and 20% by weight are also 
°* r ;J tuencas, — , veCors, olonas, and o..e, 

contemplated. The s o ,avaotageous.v be in 

materials comprising the preseni 
enriched or isolated form. 

po.pep.idas ,o. poivnuceotidas, .eans that the — , is .e.o«ad - 
L original environment ie.g.. the natural environment „ « ,s naturaHy 
Irig,. Por example, a naturally-occurring polynucleotide or poypep^,d 
,0 ^elt n a llvino organism Is not .olated. but the same polynuCeotrde o 
' : peptide, separated trom some or all o. the co-e.isting matena Is , h 
natural system, is isolated. Such polynucleotides could be part of a vector 

such polynucleotides or polypeptK.es could be part o, a compos.o 
and still be isolated in that such vector or composi„on ,s not art o, « 
,3 i n environment. The poiypeptides and polynucleotides o, the presen 
lln are preferably provided in an isolated torm, and most preferably 
are purified to homogeneity. 

Tf,e polynucleotides, and recombinant or Immunogenic polypeptide. 
,0 discLed in accordance with the present invention may also bo n 
' u ed- form. The term "purified" does not reguire absolute punty, 
in is intended as a relative defin.on, and can include preparauons 
rare highly purified or preparations that are only partially pur .d. a 
.c. terms are understood by those of ^^^.^^^'^ 
example individual clones isolated from a cDNA l.brary 
" i:.;onally purified to elecrophoretic homogene.y. P— . 
starting material or natural material to at least one order of magn,tude 
Xably two or three orders, and more preferably four or f,ve orders 
preteraoiy Furthermore, claimed polypeptides 

magnitude is expressly contemplated. ^"""^ ' ^ 
30 having a purity of preferably 0.001 %, or at least 0.01 
even 1% by weight or greater is expressly contemplated. 
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na,ura,W or norn,a,.v codes .or ,He expression product of *a. gene ,n 
nlr genomic environ.en,. I.e., the region coding <n wVo ,or ..e net, 
p sL produc. o, the gene. THe coding region can .e fron, a norma,, 
or altered gene, or can even be from a ONA seguence, or gene 
svntHesized in the iaboratorv .sing methods we,, .nown to those 
Of skill in the art of DNA synthesis. 

,„ accordance with the present invention, the term -nuCeotide 
.eguence" refers to a heteropo.ymer o, deoxyribonucieotides. Ge„era«v, 
rTegments encoding the proteins provided W - — - 
assembled from oOHA fragments and short o„gonuc,eot,de l.nlcers, o 
om a series of oligonucleotides, to provide a synthetic gene wh.ch 
. Z:: : .... expressed in a recombinant transcriptional .n,t 
clprlslng regolatorv elements derived from a microbial or viral operon. 

The term "expression product" means that polypeptide or protein that 
is the natural translation product of the gene and any nuc,e,c acd 
.0 ^gle cod,ng eguivalents resulting from genetic code degeneracy and 
thus coding for the same amino acid(s). 

The term "fragment," when referring to a coding seguence, means a 
portion of DNA comprising less than the complete coding reg,on whose 
P°"'° ,, same biologica function or 

25 expression product retains essenbally the same 9 

activity as the expression product of the complete cod.ng region. 

The term "primer" means a short nucleic acid seguence that is 
,0 DNA polymerase starts synthesis of a deoxyribonucleotide chain. 
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• « nMA involved in binding of 
The term "promoter" means a reg.on of DNA 

RNA polymerase to initiate transcription. 

ir>DC\" mpans a seriBS of triplets 
The term "open reading frame (ORF) means 
3 . :..o Ls W,.o. anv —ion oCons a. Is a sequence 

(potentially) translatable into protein. 

.3 used herein, reference to a DNA sequence includes both sin^e 

^ H niMA Thus the specific sequence, unless 
stranded and double stranded DNA. Thus, . hna of such 

stranded DNA) and the complement of such sequence. 

,n accordance wKh the present invention, the term "percent identttv^ 
, .percent identica,." when referring to a sequence, means that a sequen^ 
. to a claimed or described sequence after alignment of the 
:::Z sequence. w.h .he aescrihed or 

sequence t- Pompnt Identity is then 

"Rpference Sequence"). The Percent laenu y 
claimed sequence (the Reterence o m 

determined according to the following formula: 

20 

Percent Identity = 100 [1-(C/R)1 



25 



30 



wherein C is the number of differences between the Reference Sequence 
Id 1 compared Sequence o.er the length of - 
Reference Sequence and the Compared Sequence where,n (,) each base or 
1 acid in the Reference Sequence that does not — 
aligned base or amino acid in the Compared Sequence and e^h ap 
tb Reference Sequence and Oii, each aligned base or am.no ac, 
Reference Sequence that is different from an aligned - or m,no^^ 
tne compared Sequence, constitutes a difference, and R .s the number 
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: ■ ,hP Reference Sequence over the length of the 
bases or amino acds ,n the Referenc q ^ ^ 

alignment with the Compared Sequence w,th any gap 
Irence sequence also .eing counted as a hase or am,noac,d. 

^ If an alignment exists he^een Compared Sequ.ce .d^the 

— sequence ^ ^^^^^^^^^^^ 
about equal to or greater than a spec 

compared Sequence has the specified "^-"'^^''2 :^^^ - 
Reference Sequence even though ^''-^^ jn;,,,, p_„. 
,0 hereinabove calculated Percent Identity ,s less than spe 



Identity. 
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■ „,io„ is directed to novel, isolated polypeptides 
Thus the present invention is airecieu 

Thus.tn p least 75% identical to a sequence in 

comprising an amino acd sequence at least 75 
S,0 ID no: 2, 4 or 6. preferably polypeptides a least 90 / 
hereto, more preferably 95% Identical to ^'^^^^ , 

4, and most preferably having the sequence of either SEQ ID NO. 

The isolated polypeptides of the present invention may be found in a 

streptococci, and Stapnyiocui,^ 

— ---^:^z::::rrz:^ of 

.reptococcal ^ted to, — polypeptides 

, ,e invention ,n.ud , bu re in n V^^ ^^^^ ^^^^ ^, ^ 

having a sequence at least zo /o 

Sp36 protein of Streptococcus pneumoniae. 

* rth^r rPlates to immunogenically active 
The present invention further relates lo 

30 fragments of the isolated polypeptides disclosed herein. 
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The tern,s "fragmant," "denvative" and "analog" when referring to 
Z disclosed herein means a polypeptide which re,a,ns 

Thus an analog includes a proprotein, or p.eprote,n, wh,ch can 
3 tated : Cealage o, the proprotein portion to produce an^.en,.ur 

------- r:r:tr 

similarity to the polypeptide of SEQ ID VKiu, 

activity of the native polypeptide is retained. ,3,„„binant 
The polypeptide of the present invention may be a recomb 
,0 polypeZMral poiypept^e or a synthetic polypeptide, preferably a 
recombinant polypeptide. 

The fragment, derivative or analog o. the polypeptide o, SEQ ID 

r.n nne in which one or more of the amino 
llent group, or « one in which the mature 
,0 another compound, such as a compound to - - ^ 

polypeptide (for example, polyethylene glycol), or M one 

He »re fused to the mature polypeptide, such as a leader 
a.aitional amino a^s a u ^^^^^^^^ ^^^^^^ ^, 

or secretory sequence or a seque fragments, 
,he mature polypeptide or a proprotein seque ce. Such g 
,5 aerivatives and analogs are deemed to be within the scope of 
in the art from the teachings herein. 

.s icnown in the art "similarity" between two P<"VPeP«- j 
determined by comparing the amino acid sequence and its conservea ^ 
30 acid subst.u,es of one polypeptide to the sequence of 
polypeptide. 
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portions o, .he po.vnuo,eotldes o, the present lnvent,on n,av be 
synthesize full-length polynucleotides of the present invent.on. 

... herein .thr„e.„^^^ 

" ;:r::i:r:::::.-— .^^^^^^^^^ 

with any of the con,n,on endopepfdases, sue 
papain, the oligopeptides resulting from such treatment wo 
.5 portions, segments or fragments of the starting polypeptide. 

The present lnven«on is also directed to isolated PO'V-'-'-- 
„.ose se.uences contain coding regions encoding the .,y.P ^es of the 
present invention, preferably the polypeptides of SEQ ID NO , 
.0 most preferably will be the isolated polynucleotides compr,s,ng the 

sequences of SEQ ID NOS: 1,3, and 5. 

The present invention is also directed to fragments or potions of 

. t if; ha.;ps oreferably at least 30 
such sequences which contain at least 16 bases, pre V 

,5 bases more preferably at least 50 bases and most preferably a leas 

and to those sequences which are at leas, P^-'V ^ ^ 
r ui ot iM«?t 95%, especially 98 /o, laenuudi 
000/ and most preferably at least /o, k 

thereof. 
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Ve. another aspect o, .he present invention is directed to an 

.„.ted DNA ,or RNA, sequence or .oiecoie ^-^'-y' ^ 

- . ir.r a nNA seauence encoding the same 
coding region of a bacterial gene (or a DMA sequ 

p^epti e as such coding region,, in particuier an expressed haote i 
e Lch bacteria, .ene comprises a PNA sequence Ho.oio.ous - ■ 
conUi.utin. to, the sequence depicted in SHO ,0 .OS 3 a 
one at ieast 60%, pre.eraWy at ,east 80%, and most preterab,v a. ,eas 
especia„v 38%, identica, thereto, InCdin. 100% ident.tv. as w 
0 ,tagn,ents or portions of the coding region which encode a po vpep .d 
a" a sin,i,ar function to the po.ypeptide encoded hv sa,d cod,n 
eoion Thus, the isCated DMA .or BNA, seouence n,av include oniy th 
o ng region o, the expressed gene <or fragment or portion th.eo as 
linahove indicated, or n,av further include a„ or a port,on of the non- 
,5 coding DMA (or RNA, of the expressed bacteria, gene. 

,„ genera,, seguences ho.Cogous with and contributing to the 

sequences of SEQ ,D NOS: 1 , 3, and 5 ,or one at ,east 60%, preferab,v a, 
sequences o homo,ogous 
least 80%, and most preferably at ,east »o /» 
20 thereto) are from the coding region of a bacterial gene. 

The poiynuCeotides according to the present invention may a,so 
occur in the form of mixtures of poiynuCeotides hybridizabie to some exten 

■ r.f thP nucleotide sequences of 

with the gene sequences conta.n,ng any of the nuCeo.rd q 

25 SEQ ,D NOS-. 1. 3, and 5, inCuding any and a,l fragments thereo , and 
wl pc,ynucleo..e mixtures may be composed o, any number of such 

perhaps at ieast 30 such sequences, or fragments thereof. 

Fragments of the fu„ length polynuCeotide of the present inventior, 
may be used as hybridization probes for a ONA library to isoiate the full 
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:::::: ....eo,...—.;-^^^^^^^ 
— 0.. .... . ..^^^^^^^^^^^^ 

UMed o,i8o™c,ao«es having a secuence co. — 
,0 gene of the present invention are used to screen a l,brary of 

1 — w«cH — Of ,he n.rarv .he pro.e f^v^ndrzes fo. 

The present invention is aiso directed to vectors comprising the 
, JIL discosed herein, as «e„ as to 
. ^ sucti veoto. a.. JI^LJ ^ 

,_tion — — engineered wit. vectors 
:r i— ar:: ..uction of po,vpeptides Of ttie invention . 
recombinant techniques. 

Host ce«s are geneticailv engineered (transduced or transformed or 
..e Ltors Of tf-is invention whicH mav be, for example, a 
transfecteo) w The vector may be, for example, in 

cioning vector or an express,on vector. The vecto V 
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of thP oresent invention may be employed for 
The Dolynucleotides of the presem mv 

p„,™c,eo.lde .av .e inCdaa In - ^ ^^^^ ^^^^ 
..cors for expressing a polvpepfda. Such vectors .nc 
, nonchromosoma, and synthetic DNA sequences, e. ., d nva^^^ 
.cteria, pias.^s: pHage O.. ^--Hir^^;^^^^^^^^^^^^^^^ 

,0. coronations ot ^^^^^^ ^^J^^^' oil, anv otHer vector 
adenovirus, fowl pox Virus, and pseudorab.es. n 

„,ay be used as long as it is rep.icable and viable in the host. 

The appropriate DNA sequence may be inserted into the vector by a 
The approp sequence is inserted into an 

variety of procedures. In general, the DNA seque 

variety ot p procedures known in the art. 

skilled in the art. 

• thP exoression vector is operatively linked to 
The DNA sequence in the expression 
an ap^ Priate expression contro, se.— , .promoter, to *e.t . N. 
3,„..esis. .3 representative examples o, -^J°;^-'^-Z 

.H- I TR or SV40 promoter, the Ecoh, lac or trg, the pnag 
r: :l nd ItL prl.ers .own to contro, expression o. «^s in 
Tl piuiii>-'i pvnressbn vector also 

terminator. The vector ,r.av also include appropnate sepuences 

25 amplifying expression. 

resistance in E^^oli. 
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T.e vecor containing .he appropriate DNA .ecuence as here,nabove 
as wen as an appropriate promoter or control sequence. n,av ^ 
eZved to transtor. an appropriate host to permit the host to express the 



5 protein. 
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AS representative examples of appropriate hosts, there rnay be 

u E coli Streptomyces, SaUnonella 
mentioned: bacterial cells, such as E,__coU, btr_E y__ 



herein. 
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20 



25 



More partlclarlv. the present Invention also — 
constructs conrpHsino one or .ore ot the sequences as hrc.lv ae^^^^^^ 
ahove. The constructs con,prlse a vector, such as a ^'^^"^ ^J^^^'; ^ 
,„.o Which a seauenoe of the Invention has heen Inserted, " ^ — ^ 
.verse orientation. ,n a preferred aspect o, this en,hod„.ent, the const act 
comprises reoulatorv sequences, inCudlno, tor example, a pro„o er 
:U -d to the seouence. Ur. — c— 

promoters are known to those of sk,» ,n the art, and 
L,a.e. The foliowin. vectors are provided hy wav of exam.e, ^ na - 
PQE70 PQE60, pQE-9 (Oiagen), pBS, pDlO, phagescnpt, ph,X174 
Zri t SK, PBSKS, P.HS. pNHtea, pNH,B., ^^^J^, 
pTRC99a, pKK2.3-3, pKK233.3, pDR5.0, pRITS 

PSV.C.T, P03., PXT,, ^ 
pMSG, PSVL (Pham-acla). However, any other plasmid 
used as long as they are replicable and viable in the host. 



30 
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P,o.oter regions can be se>ec.ed f,c. any desired ^ ''^^^^ 

^♦Kor N/t>rtors with selectable 
,„p.enico, — e, ---^'J^JlZc.. Pa^icuiar 
„a.ers. Two appropriate ^-^-JJ^l'^^ J,^^^^ p., p. and 
named bacterial promoters include lacl, lacZ, T3, 1 , gP 
, „p. EuKarvotic promoters inCude CMV immediate eady. "SV ^vm* 
lase eariv and iate SV40. LTBs from re,rov,rus, and mous 
;::Lionl-,. Se,ection o, tHe appropriate vector and promoter ,s wei. 
witliin the level of ordinary sicill in the art. 

,n a further embodiment, the present invention relates to host cells 

.ontainin. the above-described constructs. --"-^ -V;;;^ 

r ^ r.r a lowef eukaryotic cell, sucn 
eukaryotic cell, such as a mammalian cell, or a lower 

IS calcium phosphate transfection, DEAb uexxrc 

15 calcium p w Methods in Molecular 

electroporation (Davis, L., D.bner, M., Battey. i., ea 

Biology, (1986)). 

The constructs in host cells can be used in a conventional manner to 
,0 produce the gene product encoded by the recombinant seduenca. 
Ilively, the polypeptides of the invention can be synthehcally 
produced by conventional peptide synthesizers. 

Mature proteins can be expressed in mammalian cells, yea^ 
„ bacteria or other cells under the control of appropriate promoters. Cell-free 
:tr.n systems can also be em.oyed to produce such proterns us,ng 
I deriv d from the ON. constructs of the present — 
Appropriate cloning and expression vectors for use with pro.an,ot,c and 
:i otic hosts are described by SambrooK, et -l.u'ar A 
30 Laboratory ►Manual, Second Edition, Cold Spring Harbor, N.V., (1989,, 
disclosure of which is hereby incorporated by reference. 
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. • 1 thP SV40 enhancer on the late siae oi 

replication ongm bp 100 ■ ^^^^.^^ ^ .^.^ 

enhancer, the pdyoma enhancer on the late s,de 
and adenovirus enhancers. 

eene*. —ant expression vectors ^^^l^^^ 
replication and selectable n,arKers pern,it.ln, trans,orn,at,on of he h st «1 - 

^^r.o nf E coli and S^cereyisiae Trpi gene, 

, — se.ence. S.ch promoters can be 

operons encoaino «io enzvn.es such as 3-phospho«lvce,ate . a^^, 
Ik, afaoto, acid phosphatase, or heat shock proteins, among others, 
rhellgo. stroctoral segoence is asse..ed in approP^te P.se 
With translation initiation and termination sepuences. and P-*-*' 

periplasmic space or extraceuuidi Montifiration 

Jence can encode a fusion protein including an N-ternrrna, ,den. « 

sequeilUB . . „ ctahHization or simplified 

peptide ir^parting desired characteristics, e.g., stab.lizat.o 

purification of expressed recorribinant product. 

* o fnr bacterial use are constructed by 
Useful expression vectors for bacterial 

inserting strucL 0.A sequence encoding a desired protein toge.e 
Jtable translation initiation and termination signals in operab e read. 

«tor The vector will compnse one or more 
nhase with a functional promoter. The vector 

phase wixn replication to ensure 

30 ohenotypic selectable markers and an ongm 

30 pnenoiyp Hp«;.rable provide amplification within 

maintenance of the vector and to, if desirable, pro 
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.ha host suitable prokaryCic hosts fot tra.s,cm,a,ion "-^"'^ 

5t^-as, sueptcvoes. and S.apHvlococous, a« others 
may also be employed as a matter of cho,ce. 

a representative but nonllmltlng example, useful expressior, 

of repllca.10. .0. oommercany ^^^^^^^^ 

•■ ^,^^r,K of the well known cloning vector pBR32Z (A v-^ 
genetic elements ot the wei „^k,23-3 (f^armacia Fine 

Such commercial vectors include, for example. pKK223 (Pha 

. > .4 f-FMI IPromega Biotec, Madison. Wl. 
Chemicals, Uppsala, Sweden) and GEM1 (Promeg 
USA, These PBR322 "backbone" sections are combined with 
appropriate promoter and the structural seouence to be expressed. 

pollowing transformation of a suitable host strain and growth of the 
host strain to n appropriate cell density, the selected promoter ,s induced 

host strain to an h chemical induction and 

by appropriate means (e.g., temperature sh.ft or chemical 

cells are cultured for an additional period. 

cells are typically harvested by centrifugation. disrupted by pby.ca, 

purification. 

Microbial cells employed in expression of proteins can be disrup^d 
, hy any convenient method. Including free.e-thaw cycling^ sonicat.. 
IhaLal disruption, or use of cell lyslng agents, such methods are well 
known to those skilled in the art. 

various mammalian cell culture systems can also be employed to 
30 express recombinant protein. Examples of mammalian expression sys em 
IcTude the C0S.7 lines of monkey kidney fibroblasts, described by 

20 
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r 23-175 (1981), and o,he, eel, lines capable of expressing a 
Gluzman. Cell, 23.175 ^ ^^,1 

— veo.o„ an origin o, rep— 

lines. Mammalian expression vectors w ^.^^.^^ 
3 30ltable promoter and en.ancer, and also any nec^ arv 

^ '■'°-^^r«a::: — ^^^^^^ - 

termination sequences, and 5 flank ng be 
sequences derived from the SV40 spl,ce. and •"'Va-envl 
used to provide the required nontranscribed genefc elements. 

, .he polypeptide can be '--^-:::^::z^::::^. 

— hv .ethods ----- -1„^^ „.,3phv, 

acid extraction, anion or :,,p,action chromatography, 

, llg Is can he used, as necessary. In 
,5 chromatography. Prote,n ^^^^^^^ ^.^^ performance 

..e polypeptides of the present invention m. he a n.ura„y .^^^^^^ 
,0 product, or a product o, chemica, synthet. P— - 

.combinant techniques from a Pro.^^^^^^^^^^^^ cells in culture,. 

.acterial, ^^^^2^^;^:^ recombinant production procedure, 
Oepending upon th - ^..^osylated or may he 

the polypeptides of the present .^.^.^1 
„ non-glycosylated. Polypeptides of the invention may 
methionine amino acid residue. 

. , ,hP nresent invention, when utilized for 
The polypeptides J^^^^^^^^^ed in a pharmac 

ennically related purposes '^^ ^^^ J^^^ ^^^^ .dude 
30 acceptable diluent or excipient to faclitat 
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. M nrpv/enting a wide variety of 
use as a vaccine for tf>e purpose of preventing 

streptococcal and staphylococcal infections. 

,n accordance v»ith another aspect of the present invention, there is 
, p^vided a vaccine that includes at least one polypep«e that ,s . ea^ 
identical, preferahly at least 90% identical and n,ost pre era« 3^ . 

NO. 2, ^, or D. o "Active and Passive 

■ thP art (See for example, Hanson et al.. Active an 
known in the an loee, lui r ^ ^ • a /nhnA> " 

Infection and Irrummity, (Nov) ^9^i5, P- 
Borrelia burgdorfsn sensa Mo. »—;^p„„,o„3. segments 
S275-5285). Such observations would similarly apply 
,5 or fragments of the polypeptides disclosed herein. 

such segments find a multitude o, uses. For example, such segments 
, ,He polypeptides according to the present invention find use as 
tlZ: the synthesis of higher molecular weight structures also 
20 within the present invention. 

^r,t" ftiPans a fragment that generates an 
The term "active fragment ^ J 

immune response ,i.e„ has immunogenic activ^ 

or optionally with a suitable adiuvant. to an animal. 

25 example, a rabbit or a mouse, and also including a human. 

,„ accordance with a further aspect o, the invention, a vaccine of the 
„pe h ribove described is administered for the purpose of prever^ing or 
Lng infection caused by streptococci and staphylococci as well as many 
30 related organisms. 
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example, by recombinant techn,ques or by the use PP 
fusing previously prepared polypeptides or active fragments. 

, „anv cases the variation in the polypeptide or active fragment is a 
' Ja::::::::oid substitution, .though other substitutions are «ith,n 
the scope of the invention. 

,„ accordance with the present invention, a pCypeptide variant 

In accoroan substituted and/or 
.5 includes variants in v»hich one or more ammo 
deleted and/or inserted. 

.n another aspect, the invention relates to passive — vvacoines 
_,ated from antibodies against a 
- POlVPept^e Of the present ,nv.t,o^^^^^^^^^^^ ^ 

be utilized to prevent and/or treat str p 33j,ect of the 

„ ,n patients, in this manner, according ^^^^^^ 
invention, a vaccine can be produced from a syr^^^^ 
polypeptide of the present invention or an antibody 
25 polypeptide. 

still another aspect the present invention relates to a method of using 

particular, the invention relates xo 
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, „, infectious diseases that are caused by streptococci and 

, by utilizing a vaccine of the present invention. 

Ceneraily, vaccines are prepared as ,niecta«es^ >" - fo^ J 

• „o Varrines in an oil base are also wen 
„ -7 '^:ZZ..^^ are .ssowea or s.spenae. 
.nown such as ^<>^ ^^^J^^ —ceutica. carriers, — and 
0 prior to use may also be formulated. 

roiiw added that are compatible witn 
excipients are generally added tn F^a^oies of such 

glvcerol. combinations of carriers may also be used. 

vaccine compositions may further incorporate additiona, substances 
„ jr PH, or .0 function . adjuvants, — ^^J^^^ 
agents, which can serve to improve the effectiveness of the vaccne. 

,0 vaccines are generaiiy formulated for parenteral ad—n a«, 

are i.ected either subcutaneously ^^:;^-::::r Z 
methods known in the art, or toi a 



routes. 
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..e amount of vaccine sufficient to confer 
bacteria is determined by methods well .own ^2:^^ the 
This quantity will be determined based upon the 

v. ont and the level of immunity required. Typically, in 

:::::::: iLred . ^e.,... -po- - iud.men. 

: Id Physician. Where vaccines are administered by subCaneous or 
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tn^tn 500 ug purified protein may be 
intramuscular injection, a range of 0.5 to 500 ug 

given. 

■ lo. Hirprted to a vaccine in which a 

administered in the form of a polynuc 

v/vo. The polynucleotide may bo .ncluded .n 

and oomb.ned with a phar,.aoeutica,,y acceptable earner. 

Thus the present Invention expressly contemplates a vaccine 
comprlsln. any o, the POI^... -^^^^^^^^ 

15 acceptable carrier, diluent or exc,p.ent. 

„r th^ oresent invention may also comprise 
The vaccine compos,t,ons of the , and 

,;.e vaccines, containing such organisms as '^^'"^^^ ^ 
„en. rvp/./. Wherein said organisms contain recombinant poyp 

20 as disclosed herein. 

,n addition, the polypeptides ot the present invention can be us^ as 
_ens to stimulate the production o, -^^-^l^lZ^^^ 
l„,munotherapy, .or use as diagnostic reagents, and fo, use 
25 other processes such as affinity chromatography. 

Thus, the present invention is also direc.d to m^^^^^^^^ 

— °' ^ mrr— VradLstering Of 
30 .Of such diseases, especi. 

where said animals are humans. 



25 



PCT/USOO/23417 



WO 01/14421 



10 



aaaltion. .He invenf,on dlsCosed herein ,s a so d oo.ed - 
„eans of .eating anl,na,s, especially hun,ans, afflicted w,.h a d. e 
Tied by the orsanis^s fro. which the isolated po.ypept.des of the 
ate derived, such methods including, hut no. .ein« li...ed .0^ 
::inis.eHn« to an ani.al, especially a hu.an, afflicted w,.h . 
disease of a therapeoticaUy effective amount o, an ant.body. or n„xture 
antibodies, against the polypeptides disclosed herem. 

Antibodies specific for the polypeptides disclosed herein may be 
either polyclonal or n,onoc,ona, and n,ay even be in the font, of ant,se.. 
W n - antibodies are .onoclona, in nature, .hey n,ay be prorfuced b 
conven.ional n,ethods of preparing monoclonal an.ibod.es, such as from 
rentional hybridoma cells, and may also be produced by ^ 
— cells transformed ZT:i:>:::^^^ 
rrrriirX speciflcany comp,ementa. .0 
: : more of the poiypeptides of the inven.ion Such reco— 
produced anybodies may be in .he form of eifher d.mers or .e.r mers, 
0 Lnding on .he .ype of cellular expression system utilized therefor. 

The invenuon will now be further described in more defai, in .he 
tollowing non-limi.ing examples and i. will be apprecia.ed .ha. add,t,on 
rjrent embodiments of the .cachings o, ^^^^ 
,3 doubtless suggest themselves to .hose o, s.ll in t e art = - * - 
embodimems are considered .o have been inferred from .he d,sclosure 



herein. 
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Example 1 

A„a.v.s o, CH— a. ONA U.n« PK.bes Specie ,o, *e 
Sp36 Gene of Stmptococais pneumoniae 

ONA was isolated from S^P^y^ocoaau. aureus^ 

.X H <jfrpnfococci/s agaldctiae (group B) 
S.ep.ococc.spyo.e..s (group A), and S^ep^^^^^^^^ 

after overnight growth of the bacter.a. The DNA was g 
..P.et.n hv overnight incuhation with — ^ 
,0 and then DMA fragments were resolved by ^ J _ 

eiectrophoresis before transfer to a n.on — 
t.en probed with DNA encoding the ent.re Sp36 open read g 
.ad been fiuorescein-labeled with random pnmers us.ng a 
had been hybridization and washes were 

Amersham Pharmac.a Biotech Inc. The 

•H out under low stringency conditions (i.e.. 45 C, 
15 carried out under low » ^ ^^on n R^qSC for 2"^ wash). 

/iRor wsSC for I''' wash; AB^C, 0.5xSbU Tor ^ 
hybridization; 45 C. IxbbU ror 

eoH nf 1 50 mM NaCl and 1 5 nM sodium citrate, pn 
Here, SSC is composed of IbU mivi .Ma 

and all washes are 50 mL each. 

M.er hybridization and washing was complete, the bound^ 

, Jed probe was detected using an anti-fluorescein antibody as 
,luoresce,n-labeled probe wa ^ 

per the manufacturer- s instructions w.th the 

P . , c 1-! iscrotvoe 6B) was used as a 

fron, Streptococcus pneumomaa stra.n SJ2 (serotype 

positive control. Ruorescein-labeled bacteriophage lambda DNA d,ges 
25 with the restriction nuclease Hin^^^ was used as a size marker. 

The SP36 probe hybridized with a single fragment in the digested 
.„.e.s DNA M.5 Kb Ba.H, fragment, -6 Kb P..I. fragment, and w,th 2 
fragments in a ... digest of serotype Mt of the group A 
30 streptococci genomic DNA (-4.0 kb, and -4.2 kb ). 
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. . . • c^-aft Predicted Amino Acid Sequence 
BLAST Analysis Using Sp36 Predictea mi 

• nn. Of the Sp36 encoded protein sequence 
Sequence compansons of the =>P 

-. u. nonR;,nk seauence database (including the 
against the publicly available GenBank sequen ^^^^^^^^ 

. . microbial 
unfm,shed .cT,unfinishedgenome.htn,l)) revealed two 

highly homologous amino aoid secuenoes. One of « P 

tr^m the S pyogenes genome. This preoictea 
amino acid sequence from the S. PV 9 

,4 fiv/i\A/ - R7 457 Da) that was 1 2.6 /o laeniicdi 
792 amino acids (MW - 87,4&/ u ; , , o nvooenes 

^ 10 R% identical to the first S. pyogenes 
pneumococcal sequence and 12.5 /o ident.ca 

triad motifs (underlined in Fig. 5(b) - SEU lu imu 

Zuence obtained was one already in the database (Acoess,on No^ 
r; r33. -d IdentHled only as an unKnown gene downstream from a 

gene identified as imb in S. galact.ae. This 822 am 

• Q9 -^t^S Da and maintains the 5 histiaine 

a predicted molecular weight of 92,353 Da 

. r- « c;/r^ - SEQ D NO: 6). This seconu 
s triad motifs (underlined in Figure 5(C) btu lu 

XeP«ae Shows 25.6% sequence identity to Sp3a of pneumooo cus 
Ce 4 and 97.7% and n .6% identity to the two group A homologs, 
respectively. 



30 



28 



PCT/USOO/23417 

WO 01/14421 

Example 3 

«o, .nawsu U,.n, a .0. A S«ep,o«»c3. Sp36 Ho^« ^ 

, SO... UO. a.,v.s was pe.o.e. ^^^^^Z: 

„3«.en. as .0., w.c. encoain. a ,o.p A s .p^^cc, ^^^^ P^^^^^ 
coned fro. an Ml serotype o. the g^up A P ^^^^^^^^ 
,3on,ent was then used to probe .eno^c DNA^^^^^ ^^^^^^^ ^ 

,oup A streptocooca, «eno.e, as wen . s P 

^^^«™"^^7:r:r was ot>ta.ed.oMAd.estea 

— ---"^^:r ar::rwr^^^^^^^^ - .o. b 
. :;::o:orr:a::.i....«asseentorpne— 



Example 4 

» , -^nfReactivhy of group BStreptocoocalHomotog With 
Western Blot Anahfsis of Reaciiviiy us 
Anti-Pneumococcal Sp36 Antiserum 

TO d.tern,.ne whether antiserum raised against recombinant Sp36 

,3 wouid reoo.i.e the — ^^^^ 

encoded hv group B streptoco«.i or^.s^. --^^^^^^ 

performed. One hundred nanograms (100 ng) 

. -thor q nneumon ae serotype 4, or ot ihb 
polypeptide doned from either S. pneumo 

homoiog coned from group B streptococ^ ^^^^^ wav, were 
30 recomhinant protein control e^pressed d pur^,^ ^ ^^^^ 

subjected to SDS-PAQE conta.mng 12 ^ acryla 
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xA/as also included on the gel. After 
electrophoresis, the separated protems w 

— - Proh. ~::\ere^eteotea 
reco.b-,nar,t pr^eumccoooa, P^^^ « ,„„i„,e.ed to 

3 che-nl.u,.inescent,y whh a goat antKab^ 9 
Horseradish peroxidase using the suhst^te EC « 

:;::r:di::i^- — - °' ;-:t:rsa:: 

,0 proteins. The .roup B streptococcal ^ . 

3.e as the protein detected In S. pn— 'V 
and B hon,o,oflS are highly homologous, not 
:l,d aiso IIKeiv cross-react with the group A streptococcal pro.e,n. 
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Example 5 

..g_t o, ^ A^no .0. seances .,*e SPSS ^ - 
group A and B Streptococci W«h Pneun,oooccal Sp36 

.e predicted amino acid seouenc. ,ro.^ 
group A and group B streptococc, and S. 

Clusta, algorithm In a DNAStar ^^^^^^^^^^^^^ 

" ::::::rth: Xnce . a-lgnment process are Indicated hy 
dashed lines. 
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Between Homologs of Sp36 
P„cen.a«e Sequence •■'«"»'V „, ,s.6% identical 

,„eptococc, and 25.1 and ^^^^^^^^^ ^^^^^ 3 

T ranlTe: IL, . ..SS. and second 

hon,olo9 ,s 97.7^ and 1 .espeCively. These 
,GAS36(2H homologs from group " P 

..,.„ -,ndlca..a. h„n.^^^^^^^ a! «el, as In 

0 are presen. in group ^J^ ^^^^^^ therefore 

Srap/,Woco«.. aureus. ^ ^ 3ug9ests that a 

perform a similar function ,n ^^^^ ^^^J^^ ^ .^^dlv protective 

:-::r::r;r::.aresumm..d.^^^^ 
- - ::::;v:= — i 

ZJZZZ :Z serotype, and group B streptococci SpSe from 
Strain R268. 

20 Table 1. ^^335(2) GBS36 

Pneumo. Sp3b eiMoou 

9cio/„ 12.6% 25.6% 
c,^•^R 100% 25.1/0 

Pneumo. Sp3b jo/^ 

100% 

GAS36 " ^QQo/„ 11.6% 

25 GAS36(2) 100% 
GBS36 



where GAS36 = SEQ ID NO: 2 

GAS36t2) = SEQ1DN0:4 
GBS36 = SEQ ID NO: 6 
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WHAL1S.CLAII\^^ 

least 75% identical to a sequence selected 
5 SEQIDNO: 2. 4 and 6. 

♦ nf Halm 1 wherein said polypeptide is at 
2. The isolated polypept.de of cla.m 1 
.east 900/0 identical to the sequence selected from the group 
SEQ ID NO: 2, 4, and 6. 

of Haim 1 wherein said polypeptide is at 
3. The isolated polypeptide .a . ^^^^.^^^^^^ 

least 95% identical to the sequence selected 

SEQIDNO: 2, 4, and 6. 

" .3 al ao-,a sequence se,eotea .o. *e .cup cons,.,no o, SBC 
2, 4 and 6. 

. t.HP of claim 1 wherein said polypeptide is 
, ..e isolated PO VP-- ^^^^^^ , ,..p ^ 

20 found in an organism selected ^^^^^^^^ ^ 

streptococci, group B streptococci, and Staphy^o 

. A. of Claim 5 wherein the group A 
6 The isolated polypeptide of claim 

streptococcal organism is Streptococcus pyogenes. 

25 . of claim 5 wherein the group B 

7 The isolated polypeptide of claim 

streptococcal organism is Streptococcus agalactiae. 

. f.HP of claim 1 wherein said polypeptide has a 
8 The isolated polypeptide of claim 

at least 25% identical to the amino acid sequence of the Sp36 
30 sequence at least /o 

protein of Streptococcus pneumoniae. 
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polvpeptKie selected fron, .he group cons,^.n8 of .he polyp 
1, 2. 3, 4, 5, 6, 7, and 8. 
5 . ^-^ «f Haim 9 wherein said 

consis.ingofSEQlDNOM,3and6. 

for a polypeptide selected from the group 
U . An antibody specf .c for ^ ^ g. 

consisting of the polypeptides of cla,ms 1,2, 3, 4, 6, 

K H of claim 11 wherein said antibody is a monoclonal 
12. The antibody of claim i 

antibody. 
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,3. A genetically engineered cell producing the antibody of claim 12. 
,4. A vector comprising the polynucleotide of claim 9. 

1 5. A vector comprising the polynucleotide of claim 1 0. 

A pxoressing the polypeptide coded 

16. A genetically engineered cell expressing 

for by the polynucleotide of claim 9 or 10. 

excipient. 

3„ ,3. A vaccine composition ^--;^,:j:^:r: r:^:::. 

■ t.nn nf the Dolypeptide of claims ^' 
the group consisting ot tne poiyp i^ 
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t in an amount effective to produce an 
pHa™aoo,c,ca..accep.a.eoa.;e.*o. 

^ ,3. A vacne co.pHsin. an — en>ca«v active an,oun. of .He 

composition of claim 17. 

H H of vaccinating an animal against infection by a 
20. A method of vacc.nat.ng streptococcal 

.ao«.a, o.an,s. se,ec.ea .0. *e .o.p — " J. an,.. 
,0 ..e.a ana s.apMococa, ^^-^ ^^^2^':^:.. 
an immunologically effeCive amount of the vaccne 

The metf,odo, Claim 20 wherein said animal is a human. 

--°'-t=":=::: 

-^"^VTirTrwlein sa^ antihodv . suspended in a 
rliracceptahlecanie,, diluent o.e.^^^^^^^ 

u M Haim 22 wherein said animal is a human. 
20 23 . The method of claim wi . 

tH d of claim 22 wherein said disease is caused by an 
24. The method of cla.m streptococci, group 

organism selected from the group cons.st.ng of group AS 

B streptococci, and Staphy/ococcus aureus. 
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Figure 1 




\ /9 

SUBSTITUTE SHEET (RULE 26) 



PCTAJSOO/23417 



WO 01/14421 



Figure 2 (a) 
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Figure 
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Figure 2(c) 
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Figure 3 
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ttggcaaaga ^aaacgctga ^ ^a agtgaagcca ^^aaagaaga J 2340 

gcagataaga gcaatgaaaa | ^^^^tag atagagcaac «^ag g 

=S EEH Sss ;s?5s: ~— ;s: 

acccttaa 



gaayyi-y^ — — 
caacaaataa acccttaa 

<210> 2 
<211> 825 

<213> Streptococcus pyogenes 

ri;. ... -5 "* "° 

ue ^ o.. 

Z «n ne ^ - «P - - - - 

I - - - - - 1" 

S« «a OXU Xle V.X V.X Xle ^ «JV 

70 



Glu Gly He 

Z V. 0. - - - 

^ ne a« ..u - S — 

100 

v.l Tie Asn Glu He I-eu Asp Gly Tyr 
Tyr Arg Phe Lys Gin Ser Asp Val He Asn 

^ Tvr val Tyr Leu Lys Pro Gly Ser 
val He l^ys val Asn Gly Asn Tyr Tyr va Ty 

... rg .ys He Arg T. - ^ ^ ^ ^ f^O 
:;GlyT.rlysGlulia.s01u.sGly.euAlaGlnValAlaHls 

165 

... OXU v.. - - - - t?0 

I -V ... S.. «0 ... ^P XXe 

195 

Tvr Leu val Pro His Gly Asn His Tyr H.s 
ASP ASP Leu Gly ASP Ala Tyr Leu 
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220 

215 

2^ »i= Ala Ala Gin 

^ P.O .V. «u S« se. OX. - - ^ 

S« 31» ^ 

Ala Tyr Trp Ser Gin ^SO 

260 

r-Tr, Pro ASP Asn Gly Gly 
^ iv«n Pro Gly Gin Gly Hxs Gin Pro Asp 
ASP Val Thr pro Asn Pro oxy 285 
275 

- - - loo 

^ra His val Glu Glu ASP Gly l.eu 
.eu His Arg Leu Asp Leu Lys Tyr Arg Hxs 

325 

340 „ ^ 

, Ti« Pro Arg ser Gin Leu Ser 
val P.O HIS Gly «P His Tyx His Xle lie "9 

««Oi..u.i. ^P 
.p:UpS„Oi..«.pHisS«.s«o.«^..--;; 

l.s«....e..OivHi.«.-ro"'-°^'^^'-^" 

Tver. Ala Tyr val Phe Ser Lys Glu 
ASP Gly Lys pro Tyr Asp Thr Ser Asp Ala Ty 
420 

T c <;er Gly val Thr Ala Lys His Gly Asp 
ser lie His Ser Val Asp Lys Ser Gly 
435 

„..eHis^iieOi..eOivOi...u.i»Oi„..<=i— 

Z ^. - - - - - f," "* - 

rl„ Lvs pro Leu Phe Asp Thr 
T A.,0 Gin Glu Gin Gly Lys Glu Lys fr 
Ala Ala Leu Asp Gin ^^-i-u ^^^^ 
485 

..S.sV,iS„«...V....-— -S-"" 
500 

Tvr Phe Tyr Ala Arg Asp Gin Leu Asp 
Met pro Lys Asp Gly Lys Asp Tyr Phe Ty 

515 
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rln Glu Leu Met Leu Lys Asp Lys 
.eu Thx Gin He Ala Phe Ala Glu Gin 

^ lie Val ASP T^r Gly He Glu Pro Arg Leu 

x,ys His Tyr Arg Tyr Asp He V 

. ^1= riv Asn Ala Thr Tyr 
va> ^ val S« S« «o «et H.s Ma OX. « 

. ... sa, r« v.. lie «o Bis Xle -.P - His Val 

ASP Thr Gly Ser ber r 

-r-i a! a Thr He Lys Tyr 
ser Trp Leu Thr Arg Asp Gin He Ala Thr 
Val pro Tyr Ser i-^y 



595 



lie Trp ser Lys Pro Gly 



val Met Gin His Pro Glu Val Arg Pro Asp 

. val He pro Asn val Thr pro Leu ASP Lys 
His Glu Glu ser Gly Ser Val 

, c5-.r Ala Glu Glu Val 

«a ory Ha. «o .an Oln X- Xla H.a 

„a xeu Z oxu OX. P»e Ma - - f,V Ty. xXa 

Gin Lys Ala Leu Axa « 

TO riu Thr Phe Val Trp Lys Asp 
Phe ASP pro Arg Asp Val Leu Ala Lys Glu 

^""^ nv ser Ser Leu Arg Thr He 

3Xy ser Phe Ser He Pro Ar. Ala Asp Gly 

, ser Gin Ala Glu Trp Gin Gin Ala Gin Glu Leu 
Asn Lys ser Asp Leu Ser Gin A 

■^^5 ASP Lys pro Lys 

. Glv ASP Ala Thr Asp Thr Asp Y 

Leu Ala Lys Lys Asn Ala Gly asp 



735 

' 730 

725 



755 



„o -V - .sp «| Ma T.. 



740 

c,.r ASP ASP Phe He Asp Ser Leu 
.Xa ser Lys Glu Glu Glu Lys Glu Ser Asp 

Glu ASP His He Asn Gin 
780 

775 

'^'^^ Tie Phe Gin Pro 

. f..r. He ASP pro Lys Tyr Leu He Pn 
Leu Ala Gin Lys Ala Asn He A p 

■"^^ Glv Glu Leu val Thr Tyr Asp 

r ^ n^r^ Phe Tyr Asn Lys Asn Gly i>xu 
Glu Gly val Gin Pne ly^ 
805 

820 
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aa«.«e. ^.^^^^^ ..0 

r^r-H SSi". is- - 

siSl EbT=: ?f.rai£r. ^rcS', - 

cctcatcacc ^ttatgaatt ^aacc attttgaagt --^^^^^^^^ tg?ttcaaca 600 

acggttcgcc acgatgatca ^^tcc ^ ^caaa ^^^^tagcct ^g 

caggcacaag ctaaacaggt ^gctact y ^acct cagatggttt ^2Q 
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gaccacgcac acgtattgat aaacataagg ^^^ggaatgga tacct g^g^ ^^^^ 

catgctattg agcatgcccg ^gaattgg ^^^^^^g^tc gcactcacga ^^^^ 12OO 

gcc?tagggt ttgatgaaga ^^f^^^ Lgatgaaag aatggttagc aacggt ^^^^ 
ccattcccat caaatgaaaa agatccg .^^gta aaggactttc ^l""^ 3.320 

::actt:gact tgggcagccg ^aaagat^ct J^^^^^^^ -^-""^^J Sg^Sttg 1380 
aacttagaaa ctttaggaat ^ggcttt ^^^^^^gggg tgactgatta ^ag ^^^^ 
tttaaaaaat tgaaacagtt ^ttaa g ^^^^^^^aa acaatctcaa ^9 ^ 1500 

ga.aa.atgc cacagttaga agg-t^^^^ g.^gcggctg -^^ataatg ^fj^ ,560 
ttcttgagca aatataaaaa aaattcctcg ♦^^^^^agta 1620 

attaggccgc ttggtcaatt caattgcaag ^^"^^^J^ t|atttatca 1680 

tctgatttaa gc-actggc atcgt^^^^^ .aagaatcat ^gacggttgt ^g^^^^^^^^ ,,,0 
cagattacag atttaagccc ^9 ^. caagcaccca aattagaaac ^ ^a 1800 

agLatgctg atgttgactt agcaacjc^^ ,,gaaaaata a^-^^f^ cg^cStgtc i860 
aatgatacca aggtttctca ^«|9 ^ gaaggtattg ^agcaagtag 9 ^^^o 
tctattaacc gtgcgcaatt ^f^^^^^ tcgcttgtgc t^aaagacaa 9 ^gg ^^^^ 
agagtagaag cagaaggtaa ^caaatta ^^^^^^c tagaaggtgt ^aata 

cLLcEtct tggatgtgac aggcaaccag 9^^^^^^^ caaatgtcaa ^^^^^^^^^^ ^^oo 
acagcaC^g acatt-taag 09^9--^, agtcataaca atf f ^att ag-J-^^^ 
cccaataaga cagttactaa ^ ^^tgcgaaaa acttcccagc 9^ 2220 

aaattgaacg agcaacatat gaaaaagcag ctatggctac ^aagg J ^^^^ 

ggttctatgg taggtaatgg -^JJ^J^^^^ gactacaacc ataatcatac J^atg g ^^^^ 
ILagtgctc aagaagcatc f^^^^^l^ laagatgatc acgaccatga acatgagg ^^^^ 
laagaaggtc a.gc-ac9J g^-^cat gCgactaa 
gaaaatgaag ctaaagatga y 



<210> 4 
<211> 792 

<li3> sSeptococcus pyogenes 



. val lie lie Leu Val Gly Leu l.eu Leu Ser Ser 
Met Lys Thr Lys Lys Val He 1 

^ ^ rin ser Arg Gly Asn Gly Thr Tyr Pro 

om Leu Thr Leu lie Ala Cys Gin ser Arg 
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Z - - - - - "eo - 
v" -.P - - - - - 

8 5 

/'i-vr «;er Pro Phe Glu 
. . Phe lie Phe Tyr Ala ASP Leu Lys Gly Ser P^^ 

His Ser Hxs pne xx ^^^^ 
XOO 

o.. - tro - 

. „o ia. «P XI. val «a OXU «P "a ... Oly Tyr 

Tvr Glu Phe Asn Pro Aia 
^ 150 

:: va. ^ - - - - - 

1 - 0. ..a .a v.. «a ^ ^« 

...... r. v.. —--r^^ "° ^^'^ 

... Glv Phe Gin Phe Asn Gly Gin Gly He 
I.eu His Phe pro Thr Ser Asp Gly Phe 

. . ser lie Leu Val Asp His Asp Gly His Leu 
val Gly val Thr Lys Asp Ser lie 240 

Xle ser Phe l Asp Leu Ar. Gin Gly Gly Trp Ala His Val 
His Pro He Ser i^ne ^ r ^50 
245 

^ «P - - - - - "° 

I - - - - - 

.„.a^C^e„.a0.u..:.u.,Ua.p.oSe...n... 

I 0.U ^P ..V .va .V ^ - -a Hia 

310 

:;.a.aH.aV...a„,..a„.e.«pnaO.Ua.V..^. 
340 
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355 

1 Thr pro Phe Pro Ser 

Xle .e. X.. val "is - 

„et oau Leu Thr val lie 

390 

Leu Gly ser Arg Lys ASP pro Leu .... - 
405 

Phe Thr Pro He 
3e. ^ - S= " ' "° 

420 

.....ll.S„..Val.u.l...e.....^u...^L.--" 

... Z ^ -1 «p T. - - - - "° 

n .1» 01. ne lla S« 01„ ^» - 
a„ Tyx .ys - - ^ 

Phe Leu Ser Lys ry^ 49O 
485 

31..1e...P-«,«oL»-lv01..e.«o^-:-^''' 
500 

... ..1 Leu ser Asu As. Lys Xle Se. Asp Leu Se. Pro Leu Ala Ser 
... s I. euGluGlu Leu HIS lie ASP AS. AS. Gl.Xle.hr ASP 

V 1 ser His Lys Glu Ser Leu Thr Val Val Asp Leu Ser 
Leu Ser Pro Val Ser His uy 

r'^r. aia pro Lys Leu Glu 
Ala ASP val ASP Leu Ala Thr Leu Gl. Ala Pr 

. v^l ser His Leu Asp Phe Leu Lys 
•r^r Leu Met Val As. Asp Thr Lys Val 

580 _ 
..AS. pro AS. Leu ser ser Leu ser lie AS. Arg Ala Gl. Leu Gl. 

SerLeulGlylleGluAlaSerSerVallleValArgValGluAla 

Z Gl. lie Lys Ser Leu Val Leu Lys Asp Lys Gl. Gly Ser 

111 Thr Gly AS. Gl. Leu Thr Ser Leu Glu Gly 
Leu Thr Phe Leu Asp Val Thr Giy 655 
645 

XT ^ T ser val Ser Lys As. Gin 
nv,^ Thr Ala Leu Asp He Leu faer 
val AS. As. Phe Thr Axa 1^ 
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670 

665 

T«« Thr Val Thr Asn He 
val Asn .eu ser .ys Vro Asn .ys Thr 

7.A^ ASP Leu Lys Leu Asn Glu 
Ti*> Ser Leu Ala Asp ^ 
MP Il« ser His Asn Rsn lie ser 

"° »™ Phe pro Ala val Tyr olu 

Ol„ His lie «o Glu Ala He Ala Ws Asn Phe 

M . val Gly AS. =ly Thr Ala Cln Olu .ys 

GlY Ser Met VaX t,iy / 
725 

AT A ser Glu ser His Asp Tyr 
. T = Ala Lvs Glu ser Ala Gin Glu Ala Ser GX 
Thr Lys Ala uys «■>■ 

His Asn I «.r .yr .lu Asp Clu .lu .ly His Al- - - 

^ASpirsASpAspHisAspHiS.luHiS.luAS.0luAsn01uAla 
770 

I.ys ASP Glu Gin Asn His Ala Asp 
785 



<2X0> 5 
<211> 2469 

<212> t)NA ,^4.4aP 
<213> Streptococcus agalactxae 



^ *-*-t-t-ac:taqc tactcatatt 60 
r4°i-. c-"''"- 'SSfaf, S-talS 'c2i9S-« "^^^.l^ fao 

kaSs sssr, ^ :s:"^c - 

f.-Sc? S!^ Ml 

=" 5S Bsr. ".r/cT lis Ssss z 
™i lEis sssis ^ '4°„ 

Iccccaggtc gtaggaaagc cctcctaggc -""'^atgc f^^^^ ,6o 

cagccagat. acggugg«a tcat=^.|^| „ctttaagg ••"'""^a ^»»^tcaa 1020 
aaacacoaaa g.gatgagtt "«9g „ ggt t9a«t"9» 'Sittatc 1080 

cgtottgatt tgaaataccg "^'^tgg. |^ „„„ ^•'•""'t aqc=gg==.» 

r-ra^c :r«rr= ^g^- l^s-^ 
s«r«g 1^51 5- sss ikss -30 

ttggatgagg tcgctaactg ^^^JJ^ ctctttgaca ctaaaaaagt ^ 

-ra:s "ggSS 
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art aatgcttaaa 1620 

,.c...a.c aac..a... e^c^caga.. .cc^c. aaca^ ,,30 

hsiss ss^s^ --^s is^s 

Ittatcccac atattgatca tatccatg^^ ^,,gaagttc gtccggatgt atgg 
attgcaacaa tcaagtatgt S^^^^ ccaaatgtta cgcctcttga ^ ^ 1980 

fcagggcatg aagagtcagg ^"^gtcat ^^^^^^^^ ggcSaa^aa 2040 

qgtatgccaa actggcaaat ^atccac ^ ^^^^^c gagatgtttt 99 21OO 
iScgttttg cagcaccaga -9gc^J^att 9^^^^^^ «9atggcag 
St^tgtat: 9gaaagatgg ctcc^^ag^ g.g^ggcaac aagctcaaga ^^^O 
accattaata aatccgatct atccca 9 ^aaacctg aagaaaagca ^ f 2280 

Tagaaaaatg ctggtgat9c tact9-t^cg 9^^^^^^^^ ^^^-aaaga at-9^^9^, ^340 
aagagcaatg aaaaccaaca 9cca g 3 tagagcaa ccctagaaga 2400 

tt?a?agaca g^ttaccaga ctat9gtc^^ |,gtat:ctca ttttccaacc agaagg 
Ta": rararatgg tgL^^gg^a actta.gata —act 
aacccttaa 

<210> 6 
<211> 822 

:fir> sSeptococcus agalactiae 

-00 6 xle Cly Ser VaX Ala Ala He .eu .eu 

val Lys l^ys Thr Tyr Gly 

' . Oly S« Tyr Gin L.U .1. His Ki= M« Oly 

Ala Thr His He Gly ^er * 35 
20 

^° . Ti.. Thr ASP Gin Gly 

rlu Gin He Val Val Lys He Thr Asp 
Glu Gly He ser Ala Glu Gin 

^ Phe Tyr Asn Gly I^ys Val 

A .la Xil He ser Glu Glu .eu .eu Me. T.r AsP Pro Asn 
pro Tyr Asp Ala lie j-x 

V 1 lie Asn Glu He Leu Asp Gly Tyr 
Hie, Phe Lys Gin Ser Asp Val He Asn 
Tyr His Pne iay=» ^20 

1 oH,^ T.eu Lys pro Gly Ser 
V.1 xle .vs V.X o^y - ^ ^' ^ ito 

xae Ar, Th. .ys <=x» «i» fso 

I,y, Rrg WS ^"^ 155 

. .ys OIU ^y= - - 

Lys Gly Thr Lys Glu AJ.a y 

. .1. ValAsnGluAlaLysArgGlnGly 

T ^ ri„ Glu Val Ala Ala Val Asn o 
Leu ser Lys Glu GJ-u v 
180 
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pro Thr Asp He He 

^r ... ASP ASP CXV X.e P.e 

..u val pro His Gly Asn His Tyr His 
;.sp .eu Gly ASP Ala Tyr .eu Val 

.sp Leu Ser Pro Ser Glu .eu Ala Ala Ala Gin 
^ lie pro Lys Lys Asp Leu 

^-.^ jvla Arg Pro Ser Asp Tyr 
c:.r Gin Lys Gin Gly Arg Gly Ala Arg 
Ala Tyr Trp Ser G-in uy^. ^50 

Pro He pro Asp Val 

P„ T« pro «. »o oxy 

p. ox. Oln O.. »o «JV O., ^ 

Thr pro Asn Pro <^^y ^90 

Ma ser Gin Asn Lys His Gin Arg 
P.O Ala pro pro Arg Pro Asn Asp Ala 

Lys T.r PKe Lys Glu Leu Leu Asp Gin Leu His 
ASP Glu Phe Lys Gly Lys Tn 



305 -, ,„r, rlv Leu He Phe 

. Lvs Tyr Arg His val Glu Glu Asp Gly L 
Arg Leu Asp Leu Lys lyr /^y 

, Z lie .y» ^ 350 "° 

Glu Pro Thr Gin Val He Lys 

34O 

, ^p His ^ Hi= XXe P« S« - - ^ 

His Gly Asp His yy^ 

rlv Gin Thr Asp Asp Asn 
Me. 01. - «1 ^ ' 3.0 

MP S« Gly ser MP His Ser y 

385 ^ „ f-iv Leu Asp Gly 

.IV His Arg He Lys Ala Tyr Gly Lys Gly 
Thr Phe Leu Gly His Arg 

......r.prrSer«P«.S-^^^''"^'^"«^""^ 

His se. V.;:; .s ser Oiyv. 

. nr, Tvr Glu Leu Asp Glu Val 
Xi. Oiy P.e Oiy - -° ^ 

.1. .y. «y "° 

Ala Asn Trp val Lys Ala Lys GlY ^„ 

«i Oln Oly .ys OIU .ys -0 P.e MP LV^ 

Leu Asp Gin Glu Gin Giy i^y 

..o GlY Lys val Gly Tyr He Met Pro 
val ser Arg Lys val Thr Lys Asp Gly Ly 
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510 

505 

Pro Arq Leu Ala Val 
. v=,i ASP Thr Gly lie 560 
Tyr Arg Tyr Asp He Val Asp 

545 Thr Tyr Asp Thr 

e T^uProMetHis AlaGlyAsnAlaThrTy 

ASP val ser Ser Leu Pro » 

, ,.=0 His He His val Val Pro 
pv,. val He Pro His He Asp Hxs Xi 
Gly ser Ser Phe Vai 

Gin He Ala Thr He Lys Tyr Val Met 
^ ser Trp Leu Thr Arg Asn Gin He Al 

val Trp Ser Lys Pro Gly His Glu 
Gin His pro Glu Val Arg Pro Asp Val Trp 

610 jLrq Ala 

TToi Thr Pro Leu Asp Lys Ary 
«1„ ser OXy se, val XI. «n V.l ^ 

™ XI. Xle His S« AX. 0X„ OXu V.X 3Xn X.VS 
Gly Met Pro Asn Trp Gin ixe 

645 , 

,v r, rlv Tvr He Phe Asp 
OXU ox, PH. - - - ^ .,0 

I .x. ... - - ^ efs 

pro Arg Asp vai 

A^rr Thr He Asn Lys 

a., xxe ... - 

rill Leu Leu Ala 
. .1. Glu Trp Gin Gin Ala Gin Glu Leu 

ser ASP Leu Ser Gin Ala Glu Trp 

705 Tv<! pro Glu Glu Lys 

Glv ASP Ala Thr ASP Thr Asp Lys 
Lys Lys Asn Ala Gly Asp 

Ts ser Asn Glu Asn Gin Gin Pro Ser Glu Ala Ser 
Gin Gin Ala Asp Lys Ser Asn 750 

Phe He Asp Ser Leu Pro Asp Tyr 

^ys Glu Glu Lys Glu ser Asp AsP 

n ..o His He Asn Gin Leu Ala Gin 
Gly Leu ASP Arg Ala Thr Leu Glu Asp 

P.O Lys Tyr Leu He Phe Gin Pro Glu Gly Val 
Lys Ala Asn He Asp Pro Lys Tyr 

. val Thr Tyr Asp He Lys Thr 
T„« Asn Gly Glu Leu Val Tnr y 
Gin Phe Tyr Asn Lys Asn ^xy 
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Leu Gin Gin He Asn Pro 
820 
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